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Description 

[0001 ] The present invention relates to new UV-protection formulations which comprise a combination of a micronised 
UV absorber and both of i) an oil-soluble, non-micronised UV absorber and/or an inorganic micropigment and ii) a 
polymeric hollow sphere additive and/or a polymer selected from xanthan and/or polyvinylpyrrolidone. The new com- 
binations exhibit an unexpected synergistic sun protection effect. This synergistic effect is greatly enhanced when the 
micronised UV absorber and the oil-soluble, non-micronised UV absorber and/or an inorganic micropigment are used 
in combination with a polymeric hollow sphere additive and/or a polymer selected from xanthan and/or polyvinylpyrro- 
lidone. 

[0002] It has long been known that prolonged exposure to UV radiation which reaches the surface of the earth can 
lead to the formation of erythemas or light dermatoses, as well as to an increased incidence of skin cancers, or accel- 
erated skin ageing. 

[0003] Various sunscreen formulations have been proposed which include a material which is intended to counteract 
UV radiation, thereby inhibiting the said undesired effects on the skin. 

[0004] A great number of compounds has been proposed for use as UV protectants in sunscreen formulations, 
especially soluble organic UV absorbers and insoluble micronised inorganic compounds, in particular zinc oxide and 
titanium dioxide. 

[0005] With respect to the use in sunscreen formulations of soluble organic UV absorbers, they have the disadvan- 
tages that their effectiveness as UV protectants in terms of SPF (Sun Protection Factor) in a sunscreen formulation is 
often too low for commercial purposes; as a result of their solubility, they exhibit relatively high allergenic potential; and 
that as a result of intrinsic photochemical lability, the duration of the protective effect is often too low. 
[0006] The high specific weight of insoluble inorganic compounds, such as titanium dioxide leads to a reduced stability 
of formulations containing them. Moreover, such inorganic compounds have been claimed to generate toxic radicals 
under the influence of light and water ("Redox Mechanisms in Heterogeneous Photocatalysis", Serpone et al, Electro- 
chemistry in Colloids and Dispersions, Editors Mackay and Texter, VCH Publishers Inc., NewYork 1992). 
[0007] In GB-A-2303549, there is described a method of producing micronised, insoluble organic UV absorbers, as 
well as a sunscreen composition comprising a) 0.1 to 15%, preferably 0.5 to 10% by weight, based on the total com- 
position of a micronised formulation of an insoluble organic UV absorber, produced according to the said method; and 
optionally b) a cosmetically acceptable carrier. Micronised, insoluble organic UV absorbers so obtained, when used in 
sunscreen formulations, provide excellent UV protection and have at least as high an SPF rating as corresponding 
sunscreen formulations containing a known inorganic UV absorber. Unlike the latter UV absorbers, micronised, insol- 
uble organic UV absorbers show no tendency, under the influence of light, to generate radicals which could damage 
or sensitise human skin. 

[0008] In a further development of the concept disclosed in GB-A-2303549, it has now been found that when a 
micronised organic UV absorber is used in combination with both of i) an oil-soluble, non-micronised UV absorber and/ 
or an inorganic micropigment and ii) a polymeric hollow sphere additive and/or a polymer selected from xanthan and/ 
or polyvinylpyrrolidone, this combination exhibits an unexpected synergistic sun protection effect. This synergistic effect 
is greatly enhanced when the micronised UV absorber, or the soluble, non-micronised UV absorber are used in com- 
bination together with a polymeric hollow sphere additive. 

[0009] Accordingly, the present invention provides, as a first aspect, a sun protection agent, which is especially 
suitable for use in pharmaceutical or cosmetic applications, comprising 

a) a micronised organic UV absorber; and both of; 

b) an oil-soluble, non-micronised UV absorber and/or an inorganic micropigment; and 

45 c) a polymeric hollow sphere additive and/or a polymer selected from xanthan and/or polyvinylpyrrolidone. 

[0010] The relative proportions of components a):b) and/or c) preferably range from 20:80 to 80:20, especially from 
40:60 to 60:40, by weight. 

[001 1] The micronised organic UV absorber, component a), is preferably produced by the method described in GB-A- 
50 2303549, namely by a process which comprises grinding an organic UV absorber, in coarse particle form, in a grinding 
apparatus, in the presence of 1 to 50%, preferably 5 to 40% by weight, based on the micronised organic UV absorber, 
of an alkyl polyglucoside having the formula C n H 2n+1 O(C 6 H 10 O 5 ) x H, in which n is an integer ranging from 8 to 16 and 
x is the mean polymerisation level of the glucoside moiety (C 6 H 10 O 5 ) and ranges from 1.4 to 1.6, or an ester thereof. 
[0012] The grinding apparatus used to produce the micronised organic UV absorber may be, e.g., a jet, ball, vibration 
55 or hammer mill, preferably a high speed stirring mill or impact mill, especially a rotating ball mill, vibrating mill, tube 
mill or rod mill. 

[0013] The alkyl polyglucoside may consist of a CVC^ester of the compound of formula C n H 2n+1 O(C 6 H 10 O 5 ) x H, 
namely an ester formed by reacting a C 1 -C 12 acid, such formic, acetic, propionic, butyric, sulfosuccinic, citric or tartaric 



2 



EP 0 893 119 B1 



acid, with one or more free OH groups on the glucoside moiety ((^H^Os). 

[0014] The micronised organic UV absorber may be, e.g., a triazine, a benzotriazote, a vinyl group-containing amide, 
a cinnamic acid amide or a sulfonated benzimidazole UV absorber. 
[0015] A preferred class of triazine compounds is that having the formula 



10 




in which R v R 2 and R 3> independently, are H, OH, C r C 3 alkoxy, NH 2 , NH-R 4 or N(R 4 ) 2 in which R 4 is C r C 3 alkyl, OR 4 
15 in which R 4 has its previous significance, phenyl, phenoxy or anilino, or pyrrolo, in which the respective phenyl, phenoxy 
or anilino, or pyrrolo moieties are optionally substituted by one, two or three substitutents selected from OH, carboxy, 
CO-NH 2 , C r C 3 alkyl or -alkoxy, C 2 -C 4 carboxyalkyl, C 5 -C 8 cycloalkyl, a methylidenecamphor group, a group 
-(CH=CH) m C(=0)-OR 4 in which m is 0 or 1 and R 4 has its previous significance, or a group 

20 




CH=CH-C(=0)-OH 



25 or the corresponding alkali metal, ammonium, mono-, di- or tri-C^-C^alkylammonium, mono-, di- or 
tri-C 2 -C 4 alkanolammonium salts, or the C^-C^lkyl esters thereof. 
[0016] Preferred compounds of formula (1 ) are those having one of the formulae 
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30 

as well as 2,4,6-tris(diisobutyl-4'-aminobenzalmalonate)-s-triazine and 2,4-bis(diisobutyl-4-aminobenzalmalonate)- 
6-(4'-aminobenzylidenecamphor)-s-triazine. 

[0017] Particularly preferred compounds of formula (1 ) are those having the formula 

35 



40 




(24) NH 



45 




COOR 5 

50 

in which the individual radicals R 5 are the same or different and each is hydrogen; an alkali metal; an ammonium group 
N(R 6 ) 4 in which R 6 is hydrogen or an organic radical; C r C 3 alkyl; or a polyoxyethylene radical which contains from 1 
to 10 ethylene oxide units and the terminal OH group of which may be etherified by a C^^alcohoi. 
[0018] In relation to the compounds of formula (24), when R 5 is an alkali metal it is preferably potassium or, especially 
55 sodium; when R 5 is a group N(R 6 ) 4 in which R 6 has its previous significance, it is preferably a mono-, di- or 
tri-C r C 4 alkylammonium salt, a mono-, di- or tri-C 2 -C 4 alkanolammonium salt or a C r C 3 alkyl ester thereof; when R 6 is 
a C r C 3 alkyl group, it is preferably a C r C 2 alkyl group, more preferably a methyl group; and when R 6 is polyoxyethylene 
group, this preferably contains from 2-6 ethylene oxide units. 
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[0019] One preferred class of triazole micronised organic UV absorbers is that having the formula 



5 




10 

in which T-, is C r C 3 alkyl or, preferably, hydrogen; and T 2 is C 1 -C 4 alkyl, preferably t-butyl, or C r C 4 alkyl substituted by 
phenyl, preferably ct,a-dimethylbenzyl. 

[0020] A further preferred class of triazole micronised organic UV absorbers is that having the formula 



20 



25 




30 in which T 2 is hydrogen; or C r C 12 alkyl, preferably iso-octyl. 

[0021] A still further preferred class of triazole micronised organic UV absorbers is that having the formula 



35 



40 




45 in which T 2 is Cj-C^alkyl, preferably iso-octyl. 

[0022] A preferred class of vinyl group-containing amide micronised organic UV absorbers is that having the formula 

(28) R r (Y) m -CO-C(R 8 )=C(R 9 )-N(R 10 )(R 1 , ) 

50 

in which R 7 is C^Cgalkyl, preferably C 1 -C 2 alkyl, or phenyl optionally substituted by one, two or three substituents 
selected from OH, C r C 3 alkyl, C r C 3 alkoxy or CO-OR 4 in which R 4 has its previous significance; R 8 , R 9 , R 10 and 
are the same or different and each is C r C 3 alkyl, preferably Chalky!, or hydrogen; Y is N or O; and m has its previous 
significance. 

55 [0023] Preferred compounds of formula (28) are 4-methyl-3-penten-2-one, ethyl-3-methylamino-2-butenoate, 
3-methylamino-1 -phenyl-2-buten-1 -one and 3-methylamino-1 -phenyl-2-buten-1 -one. 

[0024] A preferred class of cinnamic acid amide micronised organic UV absorbers is that having the formula 
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(29) R ia O 




CH=CH-CO-NR 13 R 14 



5 



in which R 12 is hydroxy or C r C 4 alkoxy, preferably methoxy or ethoxy; R 13 is hydrogen or C 1 -C 4 alkyl, preferably methyl 
or ethyl; and R 14 is -(CONH) m -phenyl in which m has its previous significance and the phenyl group is optionally 
substituted by one, two or three substituents selected from OH, C 1 -C 3 alkyl, C r C 3 alkoxy or CO-OR 4 in which R 4 has 
its previous significance. Preferably R 14 is phenyl, 4-methoxyphenyl or the phenylaminocarbonyl group. 
w [0025] A preferred class of sulfonated benzimidazole micronised organic UV absorbers is that having the formula 



20 in which M is hydrogen or an alkali metal, preferably sodium, an alkaline earth metal, such as magnesium or calcium, 
or zinc. 

[0026] In the compounds of formula (1 ) to (30), C r C 12 alkyl groups may be methyl, ethyl, n-propyl or isopropyl, butyl, 
pentyl, amyl, isoamyl, hexyl, heptyl, octyl, iso-octyl, nonyl, decyl, undecyl oder dodecyl, methyl being preferred; and 
C r C 3 alkoxy groups include methoxy, ethoxy, propoxy and isopropoxy, methoxy and ethoxy being preferred. 
25 [0027] C 2 -C 4 carboxyalkyl includes carboxymethyl, carboxyethyl, carboxypropyl and carboxyisopropyl, carboxyme- 
thy! being preferred. 

[0028] C 5 -C 8 cycloalkyl includes cyclopentyl, cyclohexyl and cyclooctyl. 

[0029] The compounds of formula (1) to (30) are known. The compounds of formula (24) are described, together 
with their production, in US-A-461 7390. 

30 [0030] Preferably, the micronised organic UV absorber, component a) of the new sun protection agent, has a mean 
particle size in the range of from 0.01 to 2, more preferably from 0.02 to 1 .5, especially from 0.05 to 1 .Ou. 
[0031] The oil-soluble organic UV absorber, the component b) of the sun protection agent of the present invention, 
may be any known oil-soluble organic UV absorber, especially those which are already approved and marketed for 
cosmetic use. Such oil-soluble organic UV absorbers are described, for instance, in "Sunscreens", Development, Eval- 

35 uation and Regulatory Aspects, Eds. :N. J. Lowe and N.A.Shaath, M.Dekker Inc., New York and Basel, 1990; and Ken 
Klein, Encyclopedia of UV absorbers for sunscreen products, Cosmetics & Toiletries 107 45-64 (1992). 
[0032] The oil-soluble, non-micronised UV absorber may be, for example, a p-aminobenzoic acid derivative such as 
an ester, salt or an amine-modified derivative of p-aminobenzoic acid; a salicylic acid derivative such as an ester or 
salt thereof; a benzophenone derivative; a dibenzoylmethane derivative; a diphenylacrylate derivative; a benzofuran 

40 derivative; a polymeric UV absorber containing one or more silico-organic residues; a cinnamate ester; a camphor 
derivative; a trianilino-s-triazine derivative; phenylbenzimidazole sulfonic acid and its salts; urocanic acid (3-imidazol- 
4-yl-acrylic acid) or its ethyl ester; menthyl anthranilate; a benzotriazole; a hydroxyphenyltriazine derivative; or a bis- 
resorcinol-dialkylaminotriazine. 

[0033] Specific examples of a p-aminobenzoic acid derivative include 4-aminobenzoic acid (PABA), ethyl dihydrox- 
45 ypropyl PABA having the formula 



15 



(30) 




50 




55 [0034] PEG-25 PABA having the formula 
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H(0-CH 2 CH 2 )n N fi~ \ 

N— (f y— CO-0-(CH 2 CH 2 -0)x-C 2 H 5 
H(0-CH 2 CH 2 )nr/ \=y 



in which m, n and x are the same and each is approximately 25, octyl dimethyl PABA having the formula: 



and glyceryl aminobenzoate having the formula 



H 2 N — C y— COOCH 2 CH(OH)CH 2 OH 



[0035] Specific examples of a salicylic acid derivative include homosalate (homomenthyl salicylate) having the for- 
mula 




CH 3 , 
CH 3 

OH 



triethanolamine salicylate having the formula 



amyl p-dimethylamino benzoate having the formula 



^O N(CH 2 CH 2 OH) 3 

OH 




(CHJ 2 N — (( "y-COO-amyl 



OH 

octyl salicylate having the formula 
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CO 



O-isooctyl 



OH 



4-isopropylbenzylsalicylate having the formula 




[0036] Specific examples of benzophenone derivatives include benzophenone-3-(2-hydroxy-4-methoxybenzophe- 
none), benzophenone-4 (2-hydroxy-4-methoxybenzophenone-5-sulfonic acid) and benzophenone-8-(2,2'-dihydroxy- 
4-methoxybenzophenone). 

[0037] A specific example of a dibenzoylmethane derivative is butyl methoxydibenzoylmethane [1-(4-tert.-butyl)- 
3-(4-methoxyphenyl)propane-1 ,3-dione]. 

[0038] Specific examples of a diphenylacrylate derivative include octocrylene (2-ethylhexyl-2-cyano-3,3'-diphenyl 
acrylate) and etocrylene (ethyl-2-cyano-3,3'-diphenyl acrylate). 

[0039] Specific examples of a benzofuran derivative include the 3-(benzofuranyl)-2-cyanoacrylates described in US 
5338539 or EP 5821 89, especially the compounds having the formula 



the 2-(2-benzof uranyl)-5-tert.-butylbenzoxazoles described in US 551 871 3 and the 2-(p-aminophenyl)benzofurans de- 
scribed in US 5362481. 

[0040] Specific examples of a polymeric UV absorber containing one or more silico-organic residues are the ben- 
zylidenemalonate silicone derivatives disclosed in EP 709080, in particular the compound having the formula: 




CH=C(CN)COO(CH 2 CH 2 0)^CH 2 CH 2 OOC(CN)C=CH 




or 
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10 



5 



R 




COOEt 



'is 



15 



in which R 15 is H or OMe and r is approximately 7; and the polymers of the benzotriazole silicone type described in 
WO 94/06404, in particular the compound having the formula: 




0-Si(CH3) 3 
■Si-CHj 
0-Si(CH3) 3 



25 



CH 3 



[0041] Specific examples of a cinnamate ester include octyl methoxy cinnamate (4-methoxycinnamic acid 2-ethyl- 
30 hexyl ester), diethanolamine methoxy cinnamate (diethanolamine salt of 4-methoxycinnamic acid), isoamyl p-methox- 
ycinnamate (4-methoxycinnamic acid 2-isoamyl ester), 2,5-diisopropyl methyl cinnamate, the cinnamido derivatives 
disclosed in US 5601811 and the derivatives described in WO 97/00851. 

[0042] Specific examples of camphor derivatives are 4-methyl-benzylidene camphor [3-(4'-methyl)benzylidene-bor- 
nan-2-one], 3-benzylidene camphor (3-benzylidene-boman-2-one), polyacrylamidomethyl benzylidene camphor {N-[2 
35 (and 4)-2-oxybom-3-yliden-methyl)benzyl]acrylamide polymer}, trimonium benzylidene camphor sulfate [3-(4'-trimeth- 
ylammonium)-benzylidene-bornan-2-one methyl sulfate], terephthalydene dicamphor sulfonic acid {3,3-(1 ,4-phenylen- 
edimethine)-bis-(7,7-dimethyl-2-oxo-bicyclo-[2.2.1]heptan-1-methanesulfonic acid} and salts thereof and benzylidene 
camphor sulfonic acid [3-(4'-sulfo)benzylidene-bornan-2-one] and salts thereof. 

[0043] Specific examples of trianilino-s-triazine derivatives include octyl triazine [2,4,6-trianilino-(p-carbo-2'-ethyl-1 '- 
40 oxy)-1 ,3,5-triazine, the trianilino-s-triazine derivatives disclosed in US 5332568, the trianilino-s-triazine derivatives de- 
scribed in EP 517104, trianilino-s-triazine derivatives disclosed in EP 570838, the trianilino-s-triazine derivatives de- 
scribed in US 5252323, the trianilino-s-triazine derivatives described in WO 93/17002-A1 and the trianilino-s-triazine 
derivatives disclosed in WO 97/03642-A1 . 

[0044] A specific example of a benzotriazole is 2-(2-hydroxy-5-methyl-phenyl)benzotriazole. 
45 [0045] Specific examples of hydroxyphenyltriazine derivatives include, e.g. those described EP-A1 -775,698, such 

as 2,4-bis-{[4-(2-ethyl-hexyloxy)-2-hydroxy]-phenyl}-6-(4-methoxyphenyl)-1,3,5-triazine. 

[0046] Specific examples of bis-resorcinol-dialkylaminotriazines are, e.g., those described in EP-A1 -780,382. 

[0047] The inorganic micropigment UV absorber, the component b) of the new sun protection agent may be, for 

example, titanium dioxide coated with aluminium oxide or silicon dioxide, zinc oxide coated with aluminium oxide or 
50 silicon dioxide, or mica. 

[0048] The polymeric hollow sphere component, component c) of the new sun protection agent according to the 

present invention, may be, for instance, those described in EP^A-761 ,201 . 

[0049] The polymeric hollow sphere component is preferably a commercially available styrene/acrylic acid copolymer 
hollow sphere material. The styrene/acrylic acid copolymer is supplied as an aqueous dispersion comprising styrene/ 
55 acrylic acid copolymer beads having a particle size below 1 micron. The said aqueous dispersion preferably has a 
solids content within the range of from 20 to 50%, more preferably from 25 to 45%, by weight; a voids volume of 1 5 to 
60%, more preferably from 20 to 55%; a mean particle size of 0.1 to 5 microns, more preferably 0.1 to 1 .5 microns; 
and a wall thickness of 0.01 to 1 micron, more preferably from 0.02 to 0.5 micron. 
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[0050] The polymeric hollow sphere component may, of course, be derived from any suitable monomer and need 
not be limited to styrene/acrylic acid copolymer hollow sphere material. 

[0051] Suitable hollow sphere material are for example acrylonitrile copolymers, like copolymers of acrylonitrile with 
acrylic acid, methacrylic acid, styrene or vinylidene chloride. 
5 [0052] Preferred polymeric hollow sphere components are those which are substantially insoluble in cosmetic for- 
mulation components for sunscreens, since unduly high solubility therein can lead to an undesired decrease in the UV- 
protection performance of the resulting sunscreen formulation. 

[0053] The present invention also provides a sunscreen composition comprising A) 0.1 to 15%, preferably 0.5 to 
10% by weight, based on the total composition of a sun screen agent according to the present invention; and B) a 
10 cosmetically acceptable carrier. 

[0054] The sunscreen composition of the present invention may be produced by physically blending the sun screen 
agent according to the present invention and a cosmetically acceptable carrier by any conventional method, e.g. by 
simply stirring the two materials together. 

[0055] The sunscreen composition of the invention may be formulated as a water-in oil or an oil-in-water dispersion, 
15 an oil or oil-alcohol lotion, a vesicular dispersion of an ionic or nonionic amphiphilic lipid, a gel, a solid stick or an aerosol 
formulation. 

[0056] When formulated as a water-in oil or an oil-in-water dispersion, the cosmetically acceptable carrier preferably 
comprises 5 to 50% of an oil phase, 5 to 20% of an emulsifier and 30 to 90% of water, each by weight based on the 
total weight of the carrier. 

20 [0057] The oil phase may comprise any oil conventionally used in cosmetic formulations, especially an emollient e. 
g., one or more of a fatty alcohol; hydrocarbon oil; a natural or synthetic triglyceride; a wax including esters of long- 
chain acids and alcohols as well as compounds having wax-like properties; a silicone oil; a fatty acid ester or a fatty 
alcohol; and lanoline-containing products. 

[0058] Examples of fatty alcohols include cetyl alcohol, stearyl alcohol, octyldodecanol, cetearyl alcohol and oleyl 

25 alcohol; examples of hydrocarbon oils are, e.g., mineral oil (light or heavy), petrolatum (yellow or white), polyethylene, 
paraffin, squalane, microcrystalline wax, ceresin, polybutene and hydrogenated polyisobutene; examples of a natural 
or synthetic triglyceride include castor oil, caprylic/capric triglyceride, Japan wax, hydrogenated vegetable oil, sweet 
almond oil, wheat germ oil, sesame oil, hydrogenated cottonseed oil, coconut oil, wheat germ glycerides, avocado oil, 
corn oil, trilaurin, hydrogenated castor oil, shea butter, cocoa butter, soybean oil, mink oil, sunflower oil, safflower oil, 

30 macadamia nut oil, olive oil, hydrogenated tallow, apricot kernel oil, hazelnut oil and borage oil; examples of a wax 
including esters of long-chain acids and alcohols as well as compounds having wax-like properties are, e.g., carnauba 
wax, beeswax (white or yellow), lanolin, candelellila wax, ozokerite, lanolin oil, paraffin, Japan wax, microcrystalline 
wax, ceresin, jojoba oil, cetayl esters wax, synthetic jojoba oil, synthetic beeswax and lanolin wax; a silicone oil is e. 
g. dimethicone or cyclomethicone; examples of a fatty acid ester or a fatty alcohol include isopropyl myristate, isopropyl 

35 palmitate, octyl palmitate, isopropyl lanolate, acetylated lanolin alcohol, the benzoate of C 12 -C 15 alcohols, cetearyl oc- 
tanoate, cetyl palmitate, myristyl myristate, myristyl lactate, cetyl acetate, propylene glycol dicaprylate/caprate, decyl 
oleate, acetylated lanolin, stearyl heptanoate, diisostearyl malate, octyl hydroxystearate, octyl hydroxystearate and 
isopropyl isostearate; and examples of lanoline-containing products include lanolin, lanolin oil, isopropyl lanolate, 
acetylated lanolin alcohol, acetylated lanolin, hydroxylated lanolin, hydrogenated lanolin and lanolin wax. 

40 [0059] The emulsifier may comprise any emulsifier conventionally used in cosmetic formulations, e.g., one or more 
of an ethoxylated ester of a natural oil derivative such as a polyethoxylated ester of hydrogenated castor oil; a silicone 
oil emulsifier such as a silicone polyol; an optionally ethoxylated fatty acid soap; an ethoxylated fatty ajcohol; an op- 
tionally ethoxylated sorbitan ester; an ethoxylated fatty add; or an ethoxylated glyceride. 

[0060] The sunscreen composition of the invention may also comprise further components which are known to per- 
45 form a useful function in a sunscreen composition. Examples of such further components include, e.g., emollients, skin 
moisturisers, skin tanning accelerators, antioxidants, emulsion stabilisers, thickening agents such as xanthan, mois- 
ture-retention agents such as glycerine, film formers, preservatives, perfumes and colourants. 
[0061] The sunscreen composition of the invention provides excellent protection of the human against the damaging 
effects of sunlight, while permitting safe tanning of the skin. Moreover, the sunscreen composition of the invention has 
so a skin waterproofing effect. 

[0062] The following Examples further illustrate the present invention. Parts and percentages shown therein are by 
weight unless otherwise stated. 

Examples 1 to 10: 

55 

[0063] The aqueous dispersions of styrene/acrylic acid copolymer hollow spheres used in the following test methods 
have the following physical characteristics: 
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Polymer 


solids content (%) 


voids volume (%) 


mean particle size 


wall thickness 






(microns) 


(microns) 


Ropaque HP-91 (I*) 


27.5 


50 


1.0 


0.1 


Ropaque OP-84-2M 


40.0 


22 


0.5 


0.1 


(II*) 










Ropaque OP-90 E 


37.5 


33 


0.4 


0.06 


(III*) 











10 . 

[0064] The basic recipe used was the following oil-in-water cream: 



A) oil phase composition: 


Tegin P 


1.0% 


Thickly viscous paraffin oil 


5.0% 


Stearic acid 


1.5% 


Lanette 0 


0.4% 


Propyl paraben 


0.1% 


Oil-soluble UVA (Parsol MCX) 


x%. 



[0065] Parsol MCX is octyl methoxycinnamate. 



B) aqueous phase composition: 


Water 


84.3% 


Triethanolamine 


0.8% 


Glycerine (85%) 


4.0% 


Carbopol 934P 


0.1% 


Methyl paraben 


0.1% 


Aqueous micronised UVA (compound of formula (101)) 


y% 


Polymer 


2% 



[0066] Compound of formula (101) is 2,2'-methylene-bis-[6-(2H-benzotriazole-2-yl)-4-(1,1 ,3,3-tetramethylbutyl)- 
phenol]: 



40 



45 



50 




[0067] The individual test formulations are produced as follows. The oil-soluble UVA (Parsol MCX) is dissolved in a 
specified amount (see following Table) in the oil phase. The aqueous micronised UVA (compound of formula (101)), 
optionally together with the polymer, is incorporated into the aqueous phase. The two phases are separately heated 
to 75°C. and then the oil phase is slowly stirred into the water phase and the whole mixture is stirred cold. 
[0068] The individual test formulations so obtained are then evaluated, in vitro, for their SPF performance using an 
SPF-290 analyser (Fa. Optometries). Four brush strokes of each test formulation are applied, in a layer thickness of 
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2 nl/cm 2 on to Transpore film (3M) and 9 SPF measurements are conducted from each applied brush stroke. The SPF 
values obtained are shown in the following Table 1 , together with the mean values and standard deviations, for each 
of the individual 36 measurements. The percentage amounts of of polymer shown in the Table 1 are based on the 
weight of active substance. 

5 

Table 1 





Example 


x% 


y% 


Polymer (I*) % 


Polymer (II*) % 


Polymer (III*) % 


SPF 




(control) 


- 


- 


- 


- 


- 


1.2 ±0 


10 


1 

2 
3 


Parsol MCX 

2.7% 
Parsol MCX 

2.7% 
Parsol MCX 


comp. (101)5% 
_ 

- 


2.5% 


2.5% 




17.8± 
1.9 
7.9 ± 0.6 

8.2 ± 0.9 


15 


4 
5 


2.7% 
Parsol MCX 
2.7% 


comp. (101)5% 


2.5% 




2.5% 


8.1 ±0.9 

11.9 ± 
1.8 


20 


6 




comp. (101)5% 




2.5% 




8.9 ±0.8 




7 




comp. (101)5% 






2.5% 


8.5 ±1.0 




8 


Parsol MCX 

2.7% 


comp. (101)5% 


2.5% 






20.1 ± 
1.7 


25 


9 


Parsol MCX 


comp. (101)5% 




2.5% 




23.1 ± 




2.7% 










1.1 




10 


Parsol MCX 
2.7% 


comp. (101)5% 






2.5% 


23.0 ± 
3.1 



30 [0069] The results in Table 1 show that the basic formulation (with no UV absorber) offers no UV protection. Parsol 
MCX and micron ised compound (101), when used together, demonstrate a synergistic UV protection. Compound (101) 
and the polymer spheres, when used together, demonstrate an improved UV protection. The three-component com- 
bination of Parsol MCX, micronised compound (101) and the polymer spheres, when used together, demonstrate an 
outstanding synergistic UV protection. 

35 [0070] The results in the Table also show that the cosmetic producer, by the use of relatively cheap polymer spheres, 
is able to formulate high SPF sun protection formulations using relatively small amounts of expensive UV absorbers. 

Examples 11 to 13: 

40 [0071] Using the same formulations as described in Examples 1 to 10, but varying the relative proportions of the 
polymer spheres, the following further results are obtained. The percentage amounts of of polymer shown in Table 2 
are based on the weight of active substance. 



Table 2 



50 



Example 


x% 


y% 


Polymer (III*) % 


SPF 


-(control) 








1.2 


11 


Parsol MCX 2.7% 


compound (101) 5% 


5.0% 


28.5 


12 


Parsol MCX 2.7% 


compound (101) 5% 


7.5% 


58.5 


13 


Parsol MCX 2.7% 


compound (101) 5% 


10.0% 


47.5 



Examples 14 and 15 

[0072] The following basic oil-in-water formulation is made up: 

55 



Oil Phase 1 


propylene glycol stearate 


1 .0% 
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(continued) 



5 



Oil Phase 1 


mineral oil 


5.0% 


stearic acid 


1 .5% 


cetearyl alcohol 


0.4% 


propylparaben 


0.1% 


test oil-soluble UV absorber 


2.7% 



Aqueous Phase 2 


triethanolamine 


0.8% 


glycerine (85%) 


4.0% 


carbomer 


0.1% 


methylparaben 


0.1% 


water 


to 100%. 



20 [0073] Inorganic micropigment (micro-Ti0 2 , silicon-coated) is incorporated (6.0% by weight based on the solids con- 
tent of the total formulation) into the oil phase. Micronised test organic UV absorber is incorporated (6.0% by weight 
based on the solids content of the total formulation), as a suspension, into the aqueous phase. 
[0074] Phases 1 and 2 are separately heated to 75°C. With continuous stirring, the oil phase is added to the aqueous 
phase and, while homogenising, the mixture is cooled to 30°C. 

25 [0075] The individual test formulations so obtained are then evaluated, in vitro, for their SPF performance using the 
COLIPA standard. The SPF values obtained are shown in the following Table 3: 



Table 3 



30 



Example 


Test oil-soluble UVA 


Test micronised UVA 


SPF 


(% by weight) 


(% by weight) 


in vitro 




2.7% UVA I 




4.2 






6.0% by weight UVA II 


7.7 






6.0% by weight silicon-coated Ti0 2 


4.8 


14 


2.7% UVA I 


6.0% by weight UVA II 


14.2 


15 


2.7% UVA I 


6.0% by weight silicon-coated Ti0 2 


7.9 



[0076] UVA I is 2-ethylhexyl-p-methoxycinnamate and UVA II is a 25% aqueous dispersion of [2-(2-hydroxy-4-meth- 
oxyphenyl)-4,6-diphenyl-1,3,5-triazine] having a mean particle size of 0.55 micron. 

[0077] The results in Table 3 demonstrate that the two component sun screen agents according to the present in- 
vention exhibit unexpected synergistic SPF effects, the results in Example 14 being particularly outstanding. 



Examples 16 and 17: 

[0078] Using the base oil-in-water formulation of Examples 14 and 1 5, various oil-soluble UVAs and micronised UVAs 
are incorporated in specific amounts. The respective formulations are then examined for their in vitro SPF performance 
using an SPF-analyser 290 (Optometries). The evaluations are conducted using the method of Diffey & Robson (J. 
Soc.Cosmet. 40 127-133, 1989). 
[0079] The results are set out in the following Table 4: 



Table 4 



Example 


Oil-soluble UVA 


Micronised UVA 


SPF 






6.4% by weight UVA III 


5.4 


16 


4.0% by weight UVA I 


6.4% by weight UVA III 


22.7 


17 


4.0% by weight UVA IV 


6.4% by weight UVA III 


16.7 
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[0080] UVA III is a 50% aqueous dispersion of [2,2'-methylene-bis-6(2H-benzotriazole-2-yl)-4-(1 ,1,3,3-teramethyl- 
butyl)-phenol] having a mean particle size of 0.25 micron. UVA IV is 4-methyl-benzylidene camphor. 
[0081] The results in Table 5 show that the two component sun screen agents according to the present invention 
exhibit unexpected synergistic SPF effects. 

5 

Examples 18 and 19: 

[0082] A pre-dispersion A is produced consisting of a 50% aqueous dispersion of micronised UVA III. 
[0083] There are then added to pre-dispersion A, 2% of xanthan gum and 0.4% propylene glycol, to produce pre- 
10 dispersion B1. There are then added to pre-dispersion B1, 2.0% of polyvinylpyrrolidone (MW 8000) to produce pre- 
dispersion B2. The pre-dispersions A, B1 and B2 are then incorporated into separate samples of the same simple oil- 
in-water formulation and the final formulations are used for in vitro SPF determinations employing an SPF-analyser 
290 (Optometries). The evaluations are conducted using the method of Diffey & Robson (J.Soc.Cosmet. 40 127-133, 
1989). 

15 [0084] The results are set out in the following Table 5: 



Table 5 



Example 


Test formulation 


SPF 




Final formulation with pre-dispersion A 


11.7 


18 
19 


Final formulation with pre-dispersion B1 
Final formulation with pre-dispersion B2 


18.0 
21.1 



[0085] The results in Table 5 show that the two component sun screen agents according to the present invention 
exhibit unexpected improved SPF effects. 

Examples 20 to 25 

[0086] The following basic oil-in-water formulation is made up: 



Phase 1 


cetearyl alcohol; PEG-40; Castor oil; sodium cetearyl sulfate mixt. 


3.15% 


decyl oleat 


15.0% 


test oil-soluble UVA IV or V 


4.0% 


propylparaben 


0.1% 



Phase 2 


50% aqueous dispersion of micronised UVA III 


6 or 12% 


methylparaben 


0.3% 


disodium EDTA 


0.1% 


water 


50.75 or 45.75% 



Phase 3 


carbomer (Carbopol 934P) 


0.3% 


sodium hydroxide (45%) 


0.3% 


water 


20% 



[0087] Phase 1 is heated to 75-80°C. Phase 2 is heated to 80°C. while applying thorough homogenisation. Phase 
1 is then added to phase 2, while applying continuous stirring. Phase 3 is then added to the mixture of phases 1 and 
2, while applying continuous stirring, and then re-homogenised for 3 minutes. After replenishing water loss, the whole 
mixture is homogenised until it is cool. 

[0088] The individual test formulations so obtained are then evaluated, in vitro, for their SPF performance using an 
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SPF-290 analyser (Fa. Optometries). Four brush strokes of each test formulation are applied, in a layer thickness of 
2 ul/cm 2 on to Transpore film (3M) and 9 SPF measurements are conducted from each applied brush stroke. The SPF 
values obtained are shown in the following Table 7, together with the mean values and standard deviations, for each 
of the individual 36 measurements. 

Table 6 



Example 


Oil-soluble UVA 


Micronised UVA in a 50% suspension 


SPF 


20 


4% UVA V 


6% UVA III 


16.3 ±4.1 


21 


4% UVA V 


12% UVA III 


31 .4 ±9.4 


22 


4% UVA VI 


6% UVA III 


16.0 ±4.0 


23 


4% UVA VI 


12% UVA III 


30.6 ± 9.2 


24 


4% UVA VII 


6% UVA III 


25.3 ± 7.6 


25 


4% UVA VII 


12% UVA III 


48.2 ± 








14.5 



[0089] UVA V is octyl-methoxycinnamate; UVA VI is 3-(4-methylbenzidene)-boman-2-one; and UVA VII is 2,4,6-tri- 
anilino-p-(carbo-2'-ethylhexyl-1 '-oxy)-1 ,3,5-triazine. 

Example 26 

[0090] The following basic oil-in-water formulation is made up: 



Oil Phase 


isostearyl isostearate 


4.0% 


caprylic/capric triglyceride 


4.0% 


liquid paraffin 


3.3% 


stearyl alcohol 


1 .4% 


cetyl alcohol 


1 .4% 


titanium dioxide (Eusolex T-2000) 


4.0% 


dimethicone 


1 .0% 


propylparaben 


0.1% 



Aqueous Phase 


sodium chitosan methylene phosphonate 


0.01% 


sodium cetearyl sulfate 


0.5% 


methylparaben 


0.1% 


compound (26) (50%) 


6.0% 


water 


to 100%. 



45 [0091] The two phases are separately heated to 65°C. and then the oil phase is stirred into the aqueous phase and 
the whole mixture is stirred cold. The pH of the emulsion so obtained is adjusted to 6.5 to 7.0 and then the emulsion 
is evaluated, in vitro, to determine its SPF performance, using an SPF-290 analyser (Fa. Optometries). The SPF value 
obtained is 21. When the experiment is repeated, but omitting the compound (26) from the aqueous phase, the SPF 
value is only 9. 

50 

Claims 

1 . A sun protection agent comprising 

55 

a) a micronised organic UV absorber; and both of 

b) an oil-soluble, non-micronised UV absorber and/or an inorganic micropigment; and 

c) a polymeric hollow sphere additive and/or a polymer selected from xanthan and/or polyvinylpyrrolidone. 
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2. A sun protection agent according to any of the preceding claims in which the relative proportions of components 
a):b) and/or c) ranges from 20:80 to 80:20. 

3. A sun protection agent according to any of the preceding claims in which the micronised organic UV absorber is 
5 a triazine, a benzotriazole, a vinyl group-containing amide, a cinnamic acid amide or a sulfonated benzimidazole 

UV absorber. 

4. A sun protection agent according to claim 6 in which the triazine UV absorber has the formula: 



15 




in which R 1? R 2 and R 3 , independently, are H, OH, C r C 3 alkoxy, NH 2 , NH-R 4 or N(R 4 ) 2 in which R 4 is C r C 3 alkyl, 
20 OR 4 in which R 4 has its previous significance, phenyl, phenoxy or anilino, or pyrrolo, in which the respective phenyl, 

phenoxy or anilino, or pyrrolo moieties are optionally substituted by one, two or three substitutents selected from 
OH, carboxy, CO-NH 2 , C r C 3 alkyl or -alkoxy, C 2 -C 4 carboxyalkyl, C 5 -C 8 cycloalkyl, a methylidenecamphor group, 
a group -(CH=CH) m C(=0)-OR 4 in which m is 0 or 1 and R 4 has its previous significance, or a group 




CH=CH-C(=0)-OH 



30 or the corresponding alkali metal, ammonium, mono-, di- or tri-C 1 -C 4 alkylammonium, mono-, di- or 

tri-C 2 -C 4 alkanolammonium salts, or the C r C 3 alkyl esters thereof. 

5. A sun protection agent according to claim 7 in which the triazine compound has the formula 



40 

(24) 

45 




COOR 5 



50 

in which the individual radicals R 5 are the same or different and each is hydrogen; an alkali metal; an ammonium 
group N(R 6 ) 4 in which R 6 is hydrogen or an organic radical; C r C 3 alkyl; or a polyoxyethylene radical which contains 
from 1 to 10 ethylene oxide units and the terminal OH group of which may be etherified by a C^-C^lcohol. 

55 6. A sun protection agent according to claim 7 in which the triazole organic UV absorber has the formula: 
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HO. T 2 



(25) 



Tr^^ n t s 



^ in which is C^Csalkyl or hydrogen; and T 2 is C 1 -C 4 alkyl, optionally substituted by phenyl. 

7. A sun protection agent according to claim 7 in which the triazole organic UV absorber has the formula: 



15 



20 



25 



(26) 




OH 



30 



in which T 2 is hydrogen or C r C 12 alkyl. 

8. A sun protection agent according to claim 1 0 wherein T 2 is hydrogen. 

9. A sun protection agent according to claim 10 wherein T 2 is iso-octyl. 

35 10. A sun protection agent according to claim 7 in which the benzotriazole organic UV absorber has the formula: 



40 



45 



(27) 




50 



55 



in which T 2 is as defined in claim 10. 

11. A sun protection agent according to claim 7 in which the vinyl group-containing amide organic UV absorber has 
the formula: 

(28) R 7 -(Y) m -CO-C(R 8 )=C(R 9 )-N(R 10 )(R 1l ) 
in which R 7 is C r C 3 alkyl or phenyl optionally substituted by one, two or three substituents selected from OH, 
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C r C 3 alkyl, C r C 3 alkoxy or CO-OR 4 in which R 4 is as defined in claim 7; R 8 , R 9 , R 10 and R^ are the same or 
different and each is C r C 3 alkyl or hydrogen; Y is N or O; and m is as defined in claim 7. 

12. A sun protection agent according to claim 7 in which the cinnamic acid amide organic UV absorber has the formula: 

5 



10 



(29) R 12 0 —V y—CH =CH - CO- NR 13 R 



13' M4 



in which R 12 is hydroxy or C r C 4 alkoxy; R 13 is hydrogen or C 1 -C 4 alkyl; and R 14 is -(CONH) m -phenyl in which m 
is as defined in claim 6 and the phenyl group is optionally substituted by one, two or three substituents selected 
from OH, C^C^Ikyl, C r C 3 alkoxy or CO-OR 4 in which R 4 is as defined in claim 7. 

15 

13. A sun protection agent according to claim 7 in which the sulfonated benzimidazole organic UV absorber has the 
formula: 



20 



25 




in which M is hydrogen or an alkali metal, an alkaline earth metal or zinc. 

30 14. A sun protection agent according to any of the preceding claims in which the micronised organic UV absorber, 
component a), has a mean particle size in the range of from 0.01 to 2jjl. 

15. A sun protection agent according to any of the preceding claims in which the the oil-soluble organic UV absorber, 
component b), is a p-aminobenzoic acid derivative; a salicylic acid derivative; a benzophenone derivative; a diben- 
35 zoylmethane derivative; a diphenylacrylate derivative; a benzof uran derivative; a polymeric UV absorber containing 

one or more silico-organic residues; a cinnamate ester; a camphor derivative; a trianilino-s-triazine derivative; 
phenylbenzimidazole sulfonic acid or one of its salts; urocanic acid (3-imidazol-4-yl-acrylic acid) or its ethyl ester; 
menthyl anthranilate; a benzotriazole; a hydroxyphenyltriazine derivative; or a bis-resorcinol-dialkylaminotriazine. 

40 16. A sun protection agent according to claim 18 in which the cinnamate ester is octyl methoxy cinnamate (4-meth- 
oxycinnamic acid 2-ethylhexyl ester), diethanolamine methoxy cinnamate (diethanolamine salt of 4-methoxycin- 
namic acid), isoamyl p-methoxycinnamate (4-methoxycinnamic acid 2-isoamyl ester), 2,5-diisopropyl methyl cin- 
namate or a cinnamido derivative. 

45 17. A sun protection agent according to any of the preceding claims in which the inorganic micropigment UV absorber, 
component b), is titanium dioxide coated with aluminium oxide or silicon dioxide, zinc oxide coated with aluminium 
oxide or silicon dioxide, or mica. 

18. A sun protection agent according to any of the preceding claims in which the polymeric hollow sphere component, 
50 component c), is a styrene/acrylic acid copolymer hollow sphere material. 

19. A sun protection agent according to claim 21 in which the styrene/acrylic acid copolymer is in the form of an 
aqueous dispersion comprising styrene/acrylic acid copolymer beads having a particle size below 5 micron. 

55 20. A sun protection agent according to claim 22 in which the aqueous dispersion has a solids content within the range 
of from 20 to 50%, a voids volume of 15 to 60%, a mean particle size of 0.1 to 5 microns and a wall thickness of 
0.01 to 1 micron. 



20 



EP 0 893 119 B1 



A sunscreen composition comprising A) 0.1 to 15% by weight of a sun protection agent according to claim 1 ; and 
B) a cosmetically acceptable carrier. 

A composition according to claim 24 in which the sun protection agent is as defined in any of claims 2 to 23. 

A composition according to claim 24 or 25 in which the micronised organic UV absorber, component a), has a 
mean particle size in the range of form 0.01 to 2.0|a. 

A composition according to any of claims 24 to 26 in which the sun protection agent is used together with one or 
more further UV absorbers which are conventionally used in cosmetic compositions for the protection of human 
skin against UV radiation. 

A sunscreen composition according to any of claims 24 to 27 which is formulated as a water-in oil or an oil-in- 
water dispersion, an oil or oil-alcohol lotion, a vesicular dispersion of an ionic or nonionic amphiphiiic lipid, an oil- 
alcohol or alcohol gel, a solid stick or an aerosol formulation. 

A sunscreen composition according to claim 28 which is formulated as a water-in oil or an oil-in-water dispersion 
and component B) comprises 5 to 50% of an oil phase, 5 to 20% of an emulsifier and 30 to 90% of water, each by 
weight based on the total weight of the carrier. 

A sunscreen composition according to claim 29 in which the oil phase comprise an emollient selected from one 
or more of a fatty alcohol; hydrocarbon oil; a natural or synthetic triglyceride; a wax including esters of long-chain 
acids and alcohols as well as compounds having wax-like properties; a silicone oil; a fatty acid ester or a fatty 
alcohol; and lanoline-containing products. 

A sunscreen composition according to any of claims 24 to 30 in which the sunscreen composition also comprises 
one or more further components selected from further emollients, skin moisturisers, skin tanning accelerators, 
antioxidants, emulsion stabilisers, thickening agents, moisture retention agents, film formers, preservatives, per- 
fumes and colourants. 

30 

Patentanspruche 

1. Sonnenschutzmittel, umfassend: 

35 

a) einen mikronisierten organischen UWVbsorber; und beide aus 

b) einem olloslichen, nicht-mikronisierten UV-Absorber und/oder einem anorganischen Mikropigment; und 

40 c) ein polymeres Hohlspharenadditiv und/oder ein Polymer, gewahlt aus Xanthan und/oder Polyvinylpyrroli- 

don. 

2. Sonnenschutzmittel nach mindestens einem der vorhergehenden Anspruche, wobei die relativen Anteile der Kom- 
ponenten a): b) und/oder c) im Bereich von 20 : 80 bis 80 : 20 liegen. 

45 

3. Sonnenschutzmittel nach mindestens einem der vorhergehenden Anspruche, wobei der mikronisierte organische 
UV-Absorber ein Triazin-, ein Benzotriazol-, ein Vinylgruppenhaltiger Amid-, ein Zimtsaureamid- Oder ein sulfonier- 
ter Benzimidazol-UV-Absorber ist. 

50 4. Sonnenschutzmittel nach Anspruch 6, wobei der Triazin-UV-Absorber die folgende Formel besitzt: 



21. 



22. 

5 

23. 



24. 

10 



25. 

75 

26. 



20 

27. 



25 

28. 



55 
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worin R^ R 2 und R 3 unabhangig stehen fur H, OH, C 1 -C 3 -Alkoxy, NH 2 , NH-R 4 Oder N(R 4 ) 2 , worin R 4 C r C 3 -Alkyl 
ist, OR 4 , worin R 4 seine vorhergehende Bedeutung hat, Phenyl, Phenoxy Oder Anilino, Oder Pyrrolo, wobei die 
jeweiligen Phenyl-, Phenoxy- oder Anilino-, oder Pyrroloeinheiten gegebenenfalls substituiert sind durch einen, 
zwei oder drei Substituenten, gewahlt aus OH, Carboxy, CO-NH 2 , C r C 3 -Alkyl- oder Alkoxy, C 2 -C 4 -Carboxyalkyl, 
C 5 -C 8 -Cycloalkyl, einer Methylidencamphergruppe, einer Gruppe -(CH=CH) m C(=0)-OR 4 , worin m 0 oder 1 ist und 
R 4 seine vorhergehende Bedeutung hat, Oder einer Gruppe 



CH«CH-C(=0>-OH 



oder die entsprechenden Alkalimetall-, Ammonium-, Mono-, Di- oder Tri-C^C^alkanolammonium-, Morio-, Di- 
oder Tri-C 2 -C 4 -Alkanolammoniumsalze oder die C^C^-Alkylester davon. 

Sonnenschutzmittel gemaG Anspruch 7, wobei die Triazinverbindung die folgende Formel besitzt: 




COORj 



worin die einzelnen Reste R 5 gleich oder verschieden sind und jedes Wasserstoff; ein Alkalimetall; eine Ammoni- 
umgruppe N(R 6 ) 4 , worin R 6 Wasserstoff oder ein organischer Rest ist; C r C 3 -Alkyl; oder ein Polyoxyethylenrest 
ist, welcher 1 bis 10 Ethylenoxideinheiten enthalt und dessen terminale OH-Gruppe durch einen C r C 3 -Alkohol 
verethert sein kann. 

Sonnenschutzmittel gemaB Anspruch 7, wobei der organische Triazol-UV-Absorber die folgende Formel besitzt: 




worin T 1 ein C r C 3 -Alkyl oder Wasserstoff ist; und T 2 C r C 4 -Alkyl, wahlweise substituiert durch Phenyl, ist. 
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7. Sonnenschutzmittel gemaB Anspruch 7, wobei der organische Triazol-UV-Absorber die folgende Formel besitzt: 




worin T 2 Wasserstoff Oder C r C 12 -Alkyl ist. 

8. Sonnenschutzmittel gemaB Anspruch 1 0, wobei T 2 Wasserstoff ist. 

9. Sonnenschutzmittel gemaB Anspruch 1 0, wobei T 2 Isooctyl ist. 

10. Sonnenschutzmittel gemaB Anspruch 7, wobei der organische Benzotriazol-UV-Absorber die folgende Formel 
besitzt: 




worin T 2 wie in Anspruch 1 0 definiert ist. 

11. Sonnenschutzmittel gemaB Anspruch 7, wobei der Vinylgruppen-haltige organische Amid-UV-Absorber die fol- 
gende Formel besitzt: 

(28) R 7 -(Y) m -CO-C(R 8 )=C(R 9 )-N(R 10 )(R 11 ) 

worin R 7 C 1 -C 3 -Alkyl oder Phenyl ist, gegebenenfalls substituiert durch einen, zwei Oder drei Substituenten, ge- 
wahlt aus OH, C r C 3 -Alkyl, C 1 -C 3 -Alkoxy oder CO-OR 4 , worm R 4 wie in Anspruch 7 definiert ist; R 8 , R 9 , R 10 und 
gleich oder verschieden sind und jedes C r C 3 -Alkyl oder Wasserstoff ist; Y N oder O ist; und m wie in Anspruch 
7 definiert ist. 

12. Sonnenschutzmittel gemaB Anspruch 7, wobei der organische Zimtsaureamid-UV-Absorber die folgende Formel 
besitzt: 



(29) R^~4^y~CH=^ 

worin R 12 Hydroxy oder C r C 4 -Alkoxy ist; R 13 Wasserstoff oder C r C 4 -Alkyl ist; und R 14 -(CONH) m -phenyl ist, 
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worin m wie in Anspruch 6 definiert ist und die Phenylgruppe gegebenenfalls durch einen, zwei Oder drei Substi- 
tuenten, gewahlt aus OH, C r C 3 -Alkyl, C r C 3 -Alkoxy oder CO-OR 4 substituiert ist, worin R 4 wie in Anspruch 7 
definiert ist. 

5 13. Sonnenschutzmittel gemaB Anspruch 7, wobei der sulfonierte organische Benzimidazol-UV-Absorber die folgende 
Formel besitzt: 



10 




worin M Wasserstoff oder ein Alkalimetall, ein Erdalkalimetall Oder Zink ist. 

14. Sonnenschutzmittel nach mindestens einem der vorhergehenden Anspruche, wobei der mikronisierte organische 
UV-Absorber, die Komponente a), eine mittlere TeilchengroBe im Bereich von 0,01 bis 2 hat. 

20 

15. Sonnenschutzmittel nach mindestens einem der vorhergehenden Anspruche, wobei der ollosliche organische 
UV-Absorber, die Komponente b), ein p-Aminobenzoesaurederivat; ein Salicyclsaurederivat; ein Benzophenon- 
derivat; ein Dibenzoylmethanderivat; ein Diphenylacrylatderivat; ein Benzofuranderivat; ein polymerer UV-Absor- 
ber mit einem oder mehreren silico-organischen Resten; ein Cinnamatester; ein Campherderivat; ein Trianilino- 

25 striazinderivat; Phenylbenzimidazolsulfonsaure oder eines ihrer Salze ist; Uroncansaure (3-lmidazol-4-yl-acryl- 

saure) oder ihr Ethylester; Menthylanthranilat; ein Benzotriazol; ein Hydroxyphenyltriazinderivat; oder ein Bis-re- 
sorcinol-dialkylaminotriazin ist. 

16. Sonnenschutzmittel gemaB Anspruch 1 8, wobei der Cinnamatester Octylmethoxycinnamat (4-Methoxyzimtsaure- 
30 2-ethylhexylester), Diethanolaminmethoxycinnamat (Diethanolaminsalz von 4-Methoxyzimtsaure), Isoamyl-p-me- 

thoxycinnamat (4-Methoxyzimtsaure-2-isoamylester), 2,5-Diisopropylmethylcinnamat oder ein Zimtamidoderivat 
ist. 

17. Sonnenschutzmittel nach mindestens einem der vorhergehenden Anspruche, wobei der anorganische Mikropig- 
35 ment-UV-Absorber, die Komponente b), mit Aluminiumoxid oder Siliciumdioxid beschichtetes Titandioxid, mit Alu- 

miniumoxid oder Siliciumdioxid beschichtetes Zinkoxid, Oder Mica ist. 

18. Sonnenschutzmittel nach mindestens einem der vorhergehenden Anspruche, wobei die polymere Hohlspharen- 
komponente, die Komponente c), ein Styrol/Acrylsaure-Copolymer-Hohlspharenmaterial ist. 

40 

19. Sonnenschutzmittel gemaB Anspruch 21 , wobei das Styrol/Acrylsaure-Copolymer in Form einer wassrigen Disper- 
sion, welche Styrol/Acrylsaure-Copolymer-Kugelchen mit einer TeilchengroBe von unter 5 urn umfasst, vorliegt. 

20. Sonnenschutzmittel gemaB Anspruch 22, wobei die wassrige Dispersion einen Feststoffgehalt im Bereich von 20 
45 bis 50 %, ein Hohlraumvolumen von 1 5 bis 60 %, eine mittlere TeilchengroBe von 0,1 bis 5 urn und eine Wanddicke 

von 0,01 bis 1 urn besitzt. 

21. Sonnenschutzzusammensetzung, umfassend A) 0,1 bis 15 Gew.-% eines Sonnenschutzmittels gemaB Anspruch 
1; und B) einen kosmetisch annehmbaren Trager. 

so 

22. Zusammensetzung gemaB Anspruch 24, wobei das Sonnenschutzmittel wie in mindestens einem der Anspruche 
2 bis 23 definiert ist. 

23. Zusammensetzung gemaB Anspruch 24 oder 25, wobei der mikronisierte organische UV-Absorber, die Kompo- 
55 nente a), eine mittlere TeilchengroBe im Bereich von 0,01 bis 2,0 urn besitzt. 

24. Zusammensetzung nach mindestens einem der Anspruche 24 bis 26, wobei das Sonnenschutzmittel zusammen 
mit einem oder mehreren weiteren UV-Absorbern verwendet wird, die herkommlicherweise in kosmetischen Zu- 
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sammensetzungen fur den Schutz der menschlichen Haut gegen UV-Strahlung verwendet werden. 

25. Sonnenschutzzusammensetzung nach mindestens einem der Anspruche 24 bis 27, welche als eine Wasser-in- 
6l- Oder eine OI-in-Wasser-Dispersion, eine 6l- Oder 6l-Alkohol-Lotion, eine blaschenformige Dispersion eines 

5 ionischen Oder nichtionischen amphiphilen Lipids, ein 6l-Alkohol- Oder Alkohol-Gel, ein fester Stiff Oder eine Ae- 

rosolformulierung zubereitet ist. 

26. Sonnenschutzzusammensetzung gemaB Anspruch 28, welche als eine Wasser-in-6l- Oder eine 6l-in-Wasser- 
Dispersion formuliert ist; und wobei die Komponente B) 5 bis 50 % einer Olphase, 5 bis 20 % eines Emulgators 

10 und 30 bis 90 % Wasser umfasst, jedes bezogen auf das Gewicht auf Basis des Gesamtgewichts des Tragers. 

27. Sonnenschutzzusammensetzung gemaG Anspruch 29, wobei die Olphase einen Hautgeschmeidiger, gewahlt aus 
einem oder mehreren eines Fettalkohols; Kohlenwasserstoffol; einem naturlichen Oder synthetischen Triglycerid; 
einem Wachs einschlieGlich Estern mit langkettigen Sauren und Alkoholen sowie Verbindungen mit wachsahnli- 

15 chen Eigenschaften; einem Silikonol; einem Fettsaureester oder einem Fettalkohol; und Lanolin-haltigen Produk- 

ten, umfasst. 



28. Sonnenschutzzusammensetzung nach mindestens einem der Anspruche 24 bis 30, wobei die Sonnenschutzzu- 
sammensetzung auch eine oder mehrere weitere Komponenten, gewahlt aus weiteren Hautgeschmeidigern, Haut- 
20 feuchthaltemitteln, Hautbraunungsbeschleunigem, Antioxidantien, Emulsionsstabilisatoren, Verdickungsmitteln, 

Feuchtigkeitsretentionsmitteln, Filmbildnern. Konservierungsmitteln, Parfumen und Farbemitteln, umfasst. 



Revendications 

25 

1. Agent de protection solaire comprenant : 

a) un absorbant des UV organique microntse ; et a la fois 

b) un absorbant des UV non micronis6, liposoluble et/ou un micropigment inorganique ; et 

30 c) un additif a sphere creuse polymere et/ou un polymere choisi parmi le xanthane et/ou la polyvinylpyrrolidone. 

2. Agent de protection solaire selon la revendication 1, dans lequel les proportions relatives des composants a):b) 
et/ou c) va de 20:80 a 80:20. 

35 3. Agent de protection solaire selon Tune quelconque des revendications precedentes, dans lequel I'absorbant des 
UV organique micronise est une triazine, une benzotriazole, un amide contenant un groupe vinyle, un amide d'acide 
cinnamique ou un absorbant des UV benzimidazole sulfonee. 

4. Agent de protection solaire selon la revendication 3, dans lequel I'absorbant des UV de triazine possede la formule : 

40 



45 




so dans laquelle R 1f R 2 et R 3 , independamment Tun de I'autre, reprSsentent H, OH, un radical alcoxy en a C 3 , 

NH 2 , NH-R 4 ou N(R 4 ) 2 dans lequel R 4 represente un radical alkyle en C 1 a C 3 , OR 4 dans lequel R 4 possede sa 
signification pr6cedente, un groupe phenyle, phenoxy ou anilino, ou pyrrolo, dans lequel les fractions phenyle, 
ph§noxy ou anilino, ou pyrrolo respectives sont eventuellement substitutes par un, deux ou trois substituants 
choisis parmi un radical OH, carboxy, CO-NH 2 , alkyle ou alcoxy en C 1 a C 3 , carboxyalkyle en C 2 a C 4 , cycloalkyle 

55 en C 5 a C 8 , un radical methylidenecamphre, un groupe -(CH=CH) m C(=0)-OR 4 dans lequel m vaut 0 ou 1 et R 4 

possede sa signification precedente, ou un groupe 
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CH-CH-C(=0)-OH 



5 

ou le sel correspondant de metal alcalin, d'ammonium, mono-, di- ou tri-(alkyle en C 1 a C 4 )ammonium, mono-, di- 
ou tri-(alcanol en C 2 a C 4 )ammonium, ou ses esters alkyliques en a C 3 . 

5. Agent de protection solaire selon la revendication 4, dans lequel le compose triazine presente la formule : 

10 



15 



20 




COORj 



dans laquelle les radicaux individuels R 6 sont identiques ou differents et chacun est un atome d'hydrogene ; un 
metal alcalin ; un groupe ammonium N(R 6 ) 4 dans lequel R 6 est un atome d'hydrogene ou un radical organique ; 
30 un radical alkyle en C 1 a C 3 ; ou un radical polyoxyethylene qui contient de 1 a 10 motifs d'oxyde d'ethylene et 

dont le groupe OH terminal peut etre etherifie par un alcool en Gj a C 3 . 

6. Agent de protection solaire selon la revendication 4, dans lequel I'absorbant des UV organique triazole presente 
la formule : 

35 



40 




dans laquelle est un radical alkyle en C 1 a C 3 ou un atome d'hydrogene ; et T 2 est un radical alkyle en a C 4 , 
45 eventuellement substitue par un groupe phenyle. 

7. Agent de protection solaire selon la revendication 4, dans lequel I'absorbant des UV organique triazole presente 
la formule : 

50 



55 
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10 



15 



(26) 




20 



25 



30 



35 



dans laquelle T 2 est un atome d'hydrogene ou un radical alkyle en C1 a C 12 . 

8. Agent de protection solaire selon la revendication 7, dans lequel T 2 est un atome d'hydrogene. 

9. Agent de protection solaire selon la revendication 7, dans lequel T 2 est un radical iso-octyle. 

10. Agent de protection solaire selon la revendication 4, dans lequel I'absorbant des UV organique de benzotriazole 
prSsente la formule : 



(27) 




dans laquelle T 2 est tel que defini dans la revendication 10. 

11. Agent de protection solaire selon la revendication 4, dans lequel I'absorbant des UV organique amide contenant 
40 un groupe vinyle presente la formule : 

(28) R 7 -(Y) m -CO'C(R 8 )=C(R 9 )-N(R 10 )(R 11 ) 

45 dans laquelle R 7 est un radical alkyle en a C 3 ou phenyle eventuellement substituS par un, deux ou trois subs- 

tituants choisis parmi un radical OH, alkyle en C A a C 3 , alcoxy en a C 3 ou CO-OR 4 dans lequel R 4 est tel d§fini 
dans la revendication 7 ; R 8 , R 9 , R 10 et R^ sont identiques ou differents et chacun est un radical alkyle en a 
C 3 ou un atome d'hydrogene ; Y est N ou O ; et m est tel que defini dans la revendication 7. 

so 12. Agent de protection solaire selon la revendication 4, dans lequel I'absorbant des UV organique amide d'acide 
cinnamique presente la formule : 



55 



(29) R t9 0 




CH=CH-CO-NR 13 R t4 
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dans laquelle R 12 est un radical hydroxy ou atcoxy en C A a C 4 ; R 13 est un atome d'hydrogene ou un radical alkyle 
en a C 4 ; et R 14 est un radical -(CONH) m -phenyle dans lequel m est tel que defini dans la revendication 6 et le 
groupe phenyle est eventuellement substitue par un, deux ou trois substituants choisis parmi un radical OH, alkyle 
en C 1 a C 3 , alcoxy en a C 3 ou CO-OR 4 dans lequel R 4 est tel que defini dans la revendication 7. 

13. Agent de protection solaire selon la revendication 4, dans lequel I'absorbant des UV organique benzimidazole 
sulfonee presente la formule : 



w 



15 




dans laquelle M est un atome d'hydrogene ou un metal alcalin, un metal alcalino-terreux ou du zinc. 

20 14. Agent de protection solaire selon Tune quelconque des revendications precedentes, dans lequel I'absorbant des 
UV organique micronise, composant a), presente une granulomere moyenne dans la gamme comprise entre 
0,01 et 2 urn. 

15. Agent de protection solaire selon Tune quelconque des revendications precedentes, dans lequel I'absorbant des 
25 UV organique lipo-soluble, composant b), est un derive de I'acide p-aminobenzoTque ; un derive de I'acide 

salicylique ; un derive de la benzophenone ; un derive du dibenzoylmethane ; un derive du diphenylacrylate ; un 
derive du benzofurane ; un absorbant des UV polymere contenant un ou plusieurs residus organo-silicies ; un 
cinnamate ; un derive du camphre ; un derive de la trianilino-s-triazine ; I'acide phenylbenzimidazole-sulfonique 
ou un de ses sels ; I'acide urocanique (acide 3-imidazol-4-yl-acrylique) ou son ester ethylique, I'anthranilate de 
30 menthyle ; une benzotriazole ; un derive de I'hydroxyphenyltriazine ; ou une bis-resorcinol-dialkylaminotriazine. 

16. Agent de protection solaire selon la revendication 15, dans lequel le cinnamate est le methoxycinnamate d'octyle 
(ester 2-ethylhexylique de I'acide 4-methoxycinnamique), le methoxycinnamate de diethanolamine (sel de dietha- 
nolamine de I'acide 4-methoxycinnamique), le p-methoxycinnamate d'isoamyle (ester 2-isoamylique de I'acide 

35 4-methoxycinnamique), le methylcinnamate de 2,5-diisopropyle ou un derive cinnamido. 

17. Agent de protection solaire selon Tune quelconque des revendications precedentes, dans lequel I'absorbant des 
UV du micropigment inorganique, composant b), est le dioxyde de titane revetu d'oxyde d'aluminium ou de dioxyde 
de silicium, I'oxyde de zinc revetu d'oxyde d'aluminium ou de dioxyde de silicium, ou le mica. 

40 

18. Agent de protection solaire selon I'une quelconque des revendications precedentes, dans lequel le composant a 
sphere creuses polymere, composant c), est un materiau a sphere creuse de copolymere styrene/acide acrylique. 

19. Agent de protection solaire selon la revendication 18, dans lequel le copolymere styrene/acide acrylique est sous 
45 forme d'une dispersion aqueuse comprenant des perles de copolymere styrene/acide acrylique ayant une granu- 
lomere inferieure a 5 urn. 

20. Agent de protection solaire selon la revendication 19, dans lequel la dispersion aqueuse a une teneur en solides 
dans la gamme allant de 20 a 50%, un volume de vides de 15 a 60%, une granulomere moyenne de 0,1 a 5 urn 

so et une epaisseur de paroi comprise entre 0,01 et 1 urn. 

21. Composition de creme solaire comprenant A) 0,1 a 15% en poids d'un agent de protection solaire selon la reven- 
dication 1 ; et B) un vehicule acceptable sur le plan cosmetique. 

55 22. Composition selon la revendication 21, dans laquelle I'agent de protection solaire est tel que defini dans I'une 
quelconque des revendications 2 a 23. 

23. Composition selon la revendication 21 ou 22, dans laquelle I'absorbant des UV organique micronise, composant 
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a), a une granulomere moyenne dans la gamme comprise entre 0,01 et 2,0 urn. 

24. Composition selon Tune quelconque des revendications 21 a 23, dans laquelle I'agent de protection solaire est 
utilise conjointement avec un ou plusieurs absorbants des UV supplementaires qui sont utilises de maniere clas- 

5 sique dans les compositions cosmetiques pour la protection de la peau humaine contre le rayonnement UV. 

25. Composition de creme solaire selon Tune quelconque des revendications 21 a 24, qui est formulee sous forme de 
dispersion eau-dans-huile ou huile-dans-eau, de lotion huileuse ou huileuse-alcoolisee, de dispersion vesiculate 
d'un lipide amphiphile ionique ou non ionique, de gel huileux-alcoolise ou de gel alcoolise, d'un baton solide ou 

10 d'une formulation aerosol. 

26. Composition de creme solaire selon la revendication 25, qui est formulee sous forme de dispersion eau-dans-huile 
ou huile-dans-eau et le composant B) comprend 5 a 50% d'une phase huileuse, 5 a 20% d'un emulsifiant et 30 a 
90% d'eau, chacun en poids etant base sur le poids total du vehicule. 

15 

27. Composition de creme solaire selon la revendication 26, dans laquelle la phase huileuse comprend un emollient 
choisi parmi un ou plusieurs alcools gras ; une huile hydrocarbonee ; un triglyceride naturel ou synthetique ; une 
cire comprenant des esters d'acides a longue chaine et des alcools, ainsi que des composes ayant des proprietes 
analogues a la cire ; une huile de silicone ; un ester d'acide gras ou un alcool gras ; et des produits contenant de 

20 la lanoline. 

28. Composition de creme solaire selon Tune quelconque des revendications 21 a 27, dans laquelle ia composition 
de creme solaire comprend egalement un ou plusieurs composants supplementaires choisis parmi des emollients 
supplementaires, des agents hydratants pour la peau, des acc6l6rateurs de bronzage pour la peau , des antioxy- 

25 dants, des stabilisants d'emulsion, des agents Spaississants, des agents de retention d'humidite, des agents fil- 

mogenes, des conservateurs, des parfums et des colorants. 



30 



35 



40 



45 



50 



55 



29 



